Caulerpenyne interferes with microtubule-dependent events during the first mitotic cycle of sea urchin eggs.
Caulerpenyne (Cyn), the major secondary metabolite synthesized by the green alga Caulerpa taxifolia proliferating in the Mediterranean Sea, is a cytotoxic sesquiterpene. As this compound has an antiproliferative potency by inhibiting division of many types of cells, we examined the precise effects of Cyn during the early development of the sea urchin Paracentrotus lividus. Whereas Cyn (60 microM) had no effect on fertilization, it blocked the first cell division in the same manner whether added before or after fertilization, provided the drug was added before or during metaphase. Immunofluorescence localization revealed that Cyn had no effect on the microtubular sperm aster formation, pronuclei migration and fusion, chromosome condensation, nuclear envelope breakdown, and bipolar mitotic spindle assembly. However, mitosis was blocked in a metaphase-like stage at which most chromosomes were aligned at the equatorial plate, while a few of them had not even migrated towards the metaphase plate. When added after the metaphase-anaphase transition, the first division occurred normally but the second division was inhibited with the same phenotype as described above. We previously showed that Cyn did not affect protein synthesis or H1 kinase activation or deactivation (Pesando et al., 1996, Aquat. Toxicol. 35, 139), but that it partially inhibited DNA synthesis. Our results establish that Cyn does not affect the microfilament-dependent processes of fertilization and cytokinesis and allows the beginning of mitosis, but prevents normal DNA replication and results in metaphase-like arrest of sea urchin embryos.